Wallerian degeneration in the optic nerve of the rabbit.
Progressive anterograde axonal degeneration is known to follow after transection of the axon from the soma, which to some extent correlates with the passage of time after the lesion. However, the minimum time required for such changes to begin remains unresolved. In this study, 20 young adult rabbits of either sex underwent experimental monocular enucleation (left eye) under general anaesthesia. Left optic nerves from such animals were treated as experimental and those from either side of non-operated animals served as controls. Animals were sacrificed postoperatively at periods ranging from 12 h to 3 months. Brains were fixed with 10% formalin and Karnovsky fixatives by an intracardiac perfusion method. Light microscopy of 8-microm paraffin sections and 0.5-microm araldite sections from the optic nerves did not reveal any changes at 12 h. At 24 h, focal minute cavities appeared across the optic nerves. Those nerves from late postoperative stages revealed such cavities with increasing dimensions, disarray of fascicular organization, fragmentation, ovoid formation and finally dissolution of the myelin sheaths. There was an appreciable increase in the number, size and aggregation of glia cells. The debris of degeneration remained prominent even 3 months after enucleation. Electron microscopy revealed splitting of myelin, intramyelinic and periaxonal oedema and occurrence of amorphous and electron-dense materials in the degenerating nerve fibres. It was concluded that while the optic nerve showed degenerative changes as early as 24 h after enucleation, debris of degeneration was only partly removed even after 3 months.